Heme oxygenase-1 (HO-1) is known as a stress-inducible protein. The presesnt study is designed to investigate the relationship between HO-1 expression levels and clinical features of tongue cancer by using HO-1 responsiveness to stress as a clinical indicator. One hundred and twelve biopsy samples from tongue squamous cell 
Methods
Immunostaining was performed using the horseradish peroxidase-labeled streptavidin and biotin technique as described previously [13] . The samples were fixed with 10% neutral formalin buffered fixed specimens were embedded in paraffin and cut 5μm. The polyclonal antibody (Affinity Bioreagents, Inc, Golden, USA) was diluted 1:50 v/v in PBS, and the slides were incubated in the antibody solution at room temperature for 1 hour. The slides were reacted with biotinylated goat anti-rabbit IgG antibody, followed by horseradish peroxidase-conjugated streptavidin, and visualized with 3,3'-diaminobenzidine. One pathologist who was not informed of the patient's clinical status examined the immunostained slides.
The HO-1 immunostaining was semiquantified by a visual grading system in which the intensity of staining was categorized as Grade 0, 1+, 2+, or 3+, similar to a previously reported system [13] . Grade 0 was defined as the total absence of HO-1 I immunostaining (Fig. 1A) ; Grade 1+ as < 25% of the tumor staining positive, or only faint staining (Fig. 1B) ; Grade 2+ as 25-50% of the tumor staining positive (Fig. 1C) ; and Grade 3+ as > 50% of the tumor staining positive (Fig.   1D ).
For univariate analysis we used Student's t-test, Fisher's exact probability test, and the chi-square test. For multivariate analysis, multiple logistic regression analysis was used. The analyses were performed using the statistical software package StatView 5.0 (SAS Institute Inc. Cary, NC, USA.). and lymph-node positive (N1 + 2) groups. The clinical stages were in addtion grouped into stage I + II and stage III + IV. The differentiation categories were divided into moderately or poorly differentiated (G2 + G3) and well differentiated (G1). Table 2 shows the correlation between the HO-1 expression level and the clinico-pathological features of these cases. Comparison of the expression level of HO-1 with clinico-pathological features showed that high-expression groups included significantly more differentiated tumor cases. There were significant differences in the expression level of HO-1 between the G2 + G3 and G1 groups (P = 0.04), and between the pN0 and pN1 + 2 groups (P = 0.01). No significant difference in HO-1 expression was observed with respect to other factors, such as age, sex, T category, N category, stage, macroscopic shape, and maximum diameter.
Results

Correlation between HO-1 expression and clinico-pathological features
Correlation between pN and clinico-pathological features including HO-1 expression
We then focused on the pN result and evaluated whether the HO-1 expression level could be a useful predictor of lymph node metastasis. 
Discussion
In the present study we found HO-1 expression in 112 cases of tongue SCC was associated with pN (P = 0.01) and differentiation (P = 0.04) by univariate analysis.
We also found pN was significantly associated with HO-1 expression level (P = 0. The control of cervical lymph node metastasis is a crucial factor for good prognosis in head and neck cancer treatment. In practice, computed tomography, magnetic resonance imaging, and ultrasonography are very useful for detecting lymph node metastases. Such methods are characterized by the morphological aspect for diagnosis and do not reflect the characteristics of the tumor biology. Furthermore, very small lymph nodes, i.e., less than 5 mm in diameter, cannot be identified using these imaging techniques [22] . [18] Kuwano A, Ikeda H, Takeda K, Nakai H, Kondo I, Shibahara S. 
